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(57) Abstract 



A hard tissue biopsy instrument includes an outer hollow needle (8) attachable to a housing to project from one end thereof 
and having a sharpened outer tip (32); an inner hollow needle (6) attachable to the housmg withm the outer hollow needle and 
Z2lTmm^^ the inn;r hollow needle being rotatably and axially movable with respect to the outer hollow nee- 

dle; and a rotary drive for rotating the inner hollow needle within the outer hollow needle. 
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HARD TISSUE BIOPSY INSTRUMENT 

FIELD AND BACKGROUND OF THE INVENTION 
The present invention relates to a hard 
tissue biopsy instrument particularly useful for 
removing hard tissue from the body of a subject. The 
invention is especially useful for removing a specimen 
of bone tissue and/or bone marrow, and is therefore 
described below with respect to such an application. 

The conventional manner of drilling through, 
and/or of collecting specimens of, hard tissue, such as 
bone or skull tissue, is to use a conventional drill 
bit and to collect the particles by suction. For 
extracting bone marrow, a hollow needle is generally 
used. Thus, if it is desired to remove both bone 
tissue and bone marrow, two operations are generally 
required. Sometimes, it is also desired to remove 
cells of the bone marrow. This is usually done by a 
syringe, therefore requiring three operations in the 
conventional procedure . 

OBJECTS AND BRIEF SUMMARY OF THE INVENTION 
An object of the present invention is to 
provide em instrument having advantages in the above 
respects, and particularly an instrument which may be 
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used for removing bone tissue, bone marrow, and/or 
marrow cells in a single operation. 

According to the present invention, there is 
provided an instrument particularly useful for removing 
a specimen of a body tissue from a subject, comprising: 
a housing; an outer hollow needle carried by the 
housing to project from one end thereof; an inner 
hollow needle carried by the housing within the outer 
hollow needle, the inner hollow needle being rotatably 
and axially movable with respect to the outer hollow 
needle; the outer hollow needle having a sharpened 
outer cutting tip, and the inner hollow needle having a 
milling outer tip; and a rotary drive for rotating the 
inner hollow needle within the outer hollow needle. 

According to additional features in the 
.preferred embodiment of the invention described below, 
the instrument further includes presettable limit means 
for limiting the relative axial movement of the inner 
hollow needle with respect to the outer hollow needle. 
For the latter means in the described preferred 
embodiment, the housing includes an inner tubular 
section, and the presettable limit includes a sleeve* 
manually rotatable on the inner tubular section to 
preset the relative axial movement of the inner hollow 
needle with respect to the outer hollow needle. The 
outer hollow needle is attachable to a second sleeve 
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mounted for non-rotatable axial movement with respect 
to the inner tubular section of the housing. 

According to still additional features in the 
described preferred embodiment, the instrument further 
includes presettable penetration means at the end of 
the housing and engageable with the subject's skin for 
presetting the penetration of the outer hollow needle 
through the subject's skin. The presettable 
penetration means, in the described instrument, 
comprises a cap presettable axially of the second 
sleeve . The cap further includes . a clamping member 
manually movable from a clamping position with respect 
to the outer hollow needle to clamp the needle to the 
second sleeve, or to a releasing position with respect 
to the outer hollow needle to release the needle from 
the second sleeve. 

An instrument constructed in accordance with 
the foregoing features is useful in many applications, 
but is particularly useful in removing bone tissue and 
bone marrow from a subject ^s body in one simple and 
efficient operation. In addition, when such an 
instrument is used for removing bone tissue and bone 
marrow, it also facilitates the removal of cells from 
the bone marrow by the use of a conventional syringe, 
as will be described more particularly below. 

Further features and advantages of the 
invention will be apparent from the description below. 
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BRIEF DESCRIPTION OF THE DRAWING.^ 
The invention is herein described, by way of 
example only, with reference to the accompanying 
drawings, wherein: 

Pig. 1 is an exploded view illustrating one 
form of instrument constructed in accordance with the 
present invention; 

Fig. la is a side elevational view 
illustrating the instrument of Fig. 1 in asembled 
condition; 

Fig. 2 is a sectional view along line II-II 

of Fig. 1; 

Fig. 3 is an enlarged fragmentary view 
illustrating the outer tips of the two hollow needles 
used in the instrument of Fig . 1 , and particularly 
their different positions during use of the instrximent; 
and 

Figs. 4a-4e illustrate different conditions 
of the instrument during its use for removing both bone 
tissue and blood marrow in a single operation. 

DESCRIPTION OF A PREFERRED EMBODTMEKT 
CONSTRUCTION 
With reference first to the exploded view of 
the instrument illustrated in the drawings, it will be 
seen that it comprises a housing, generally designated 
2, adapted to be coupled at one end to an electric 
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rotary motor 4. The opposite end of housing 2 
detachably carries an inner hollow needle 6 to be 
coupled to the electric motor 4, and an outer hollow 
needle B to enclose the inner hollow needle 6. The 
outer hollow needle 8 is detachably coupled to a sleeve 
10 slidably receivable at one end of housing 2, and 
slidably receiving at its opposite end a cap 12, 

More particularly, housing 2 is formed with 
an enlarged section 2a to enclose the coupling portion 
to motor 4, and with a txibular section 2b for receiving 
sleeve 10 to which the outer hollow needle 8 is 
attached. Tubular section 2b of housing 2 further 
supports another sleeve 14 which serves as presettable 
limit for limiting the relative axial movement of the 
inner hollow needle 6 with respect to the outer hollow 
needle 8. Thus, one end of sleeve 14 is formed with an 
inner annular^ rib 16 receivable in an annular groove 2c 
at the juncture between the two housing sections 2a, 
2b. Rib 16 permits sleeve 14 to be rotated with 
respect to the tubular section 2b of the housing, but 
does not permit it to be moved axially of that 
section. 

Annular rib 16 may be continuous, but 
preferably it is interrupted around its circumference 
to facilitate the application of sleeve 1 4 to housing 2 
by a snap- fit. 
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Sleeve 10, carrying the outer hollow needle 
8, is mounted on tubular section 2b of the housing 2 in 
a manner permitting it to be movable axially of the 
housing, but not rotationally . For this purpose, sleeve 
10 is formed on its inner face with an 
£ixially-extending rib or spline 18 received within an 
axially-extending groove 20 formed on the outer surface 
of housing tubular section 2b, thereby splining sleeve 
10 to tubular section 2b. The axial groove 20 in 
tubular section 2b terminates short of the outer end of 
the tubular section, as shown at 20a; and the outer end 
of the axial rib 18 of sleeve 10 is formed with a 
curved enlargement 18a. This permits the sleeve 10 to 
be applied with a snap-fit to the tubular section 2b. 

Cap 12 is formed with a central opening 12a 
through its end wall to permit the passage therethrough 
of the outer hollow needle 8, as well as of the inner 
hollow needle 6 enclosed within needle 8. Cap 12 is 
movable axially of sleeve 10 and may be preset at a 
preselected axial position on sleeve 10 in order to 
preset the penetration of the two needles through the 
subject's skin. For this purpose, cap 12 is formed 
with a transversely-extending slot 22 receiving a 
clamping member 24 extending completely through the 
slot, as shown particularly in Fig. 2. The width of 
slot 22 is slightly greater than the width of clamping 
member 24, permitting cap 12 to be slightly rotated 
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with respect to the clamping member. In addition, the 
opposite edges of the clamping member are formed with a 
plurality of notches, as shown at 22a and 22b 
(Fig. 2). 

Cap 12 may be preset to any axial position 
with respect to sleeve 10. This is done by first 
rotating the cap to unseat its notches 22a, 22b from 
clamping member 24, then moving the cap axially of 
sleeve 10 to the preselected position, and finally 
rotating the cap back to seat clamping member 24 in the 
notches 22a, 22b at the selected axial position of the 
cap with respect to the sleeve. 

Clamping member 24 is also used for clamping 
or releasing the outer hollow needle B from sleeve 10. 
For this pxirpdse, the outer hollow needle 8 includes a 
square enlargement or head Ba at one end. Clamping 
member 24 is formed with a split shank 24a, which split 
is enlarged at 24b. Split 24a defines a socket of the 
same dimensions as the square head 8a of the outer 
hollow needle B, so that when the clamping member is in 
the position illustrated in Fig. 2, receiving needle 
head Ba within its split shank 24a, it clamps the outer 
hollow needle 8 to sleeve 10. In order to release the 
outer hollow needle from the sleeve, clamping member 24 
is pressed further inwardly to receive the square head 
Ba of the outer hollow needle 8 in the enlarged socket 
24b, thereby releasing the outer hollow needle and 
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permitting its detachment from both cap 12 and sleeve 
10. 

The end of the outer hollow needle B formed 
with the square head 8a is also non-rotatably received 
within a square socket 10a centrally of an end wall 10b 
of sleeve 10 so that needle 8 is rotated by the 
rotation of sleeve 10. 

The inner hollow needle 6 is coupled to motor 
4 by a coupling member 26 rotatably mounted within 
tubular section 2b of the housing 2. For this purpose 
one end of coupling member 26 is formed with a square 
socket 26a receiving a square head 6a at the respective 
end of the inner hollow needle 6. The opposite end of 
coupling member 26 is formed with a hexagonal plug 26b 
adapted to be coupled to motor 4 via a hexagonal socket 
4a in the motor drive shaft. 

As briefly described above, sleeve 14 is 
mounted for rotary, non-axial movement with respect to 
tubular section 2b of the housing (via annular rib 16 
of the sleeve received within annular groove 2c of the 
housing), whereas sleeve 10 is mounted for non-rotary, 
axial movement with respect to the housing tubular 
section 2b (via spline 18 receivable in groove 20). As 
also briefly described above, the inner hollow needle 6 
is mounted for both rotary and axial movement with 
respect to the outer hollow needle 8- Sleeve 14 serves 
as a presettable limit for limiting the relative axial 
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movement of the inner hollow needle 6 with respect to 
the outer hollow needle 8. For this purpose, sleeves 
1 4 and 1 0 are both formed with abuttable ends of 
helical configuration, as shown at 28 and 30 
respectively, such that the manual rotation of sleeve 
14 changes the gap between the abuttable ends 28, 30. 

Pig. 3 illustrates the outer tips of the 
inner hollow needle 6 and of the outer hollow needle 8 . 
ThuS/ the outer hollow needle 8 is formed with a 
sharpened outer tip, as shown at 32, whereas the inner 
hollow needle 6 is formed with a milling outer tip, as 
shown at 34 » 

Fig. 3 further illustrates the relative 
positions of the two needles. Thus, the inner hollow 
needle 6 may be moved from its retracted position shown 
in full lines in Fig. 3, to its extended position as 
shown in broken lines at 6' in Fig. 3. The distance 
between the two axial positions of needle 5 with 
respect to needle 8 is indicated as "x" , and is 
determined by the preset position of sleeve 14 with 
respect to sleeve 10. Fig. 3 also illustrates another 
displacement of needle 6 with respect to needle 8. 
This displacement, generally designated "y", is 
preselected by the position of cap 12 with respect to 
sleeve 10, as will be described more particularly 
below. 
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OPERATION 
The manner of using the instrument 
illustrated in the drawings for removing specimens of 
both bone tissue and bone marrow, in a single surgical 
procedure, will now be described particularly with 
reference to Figs. 4a-4e. 

Fig- 4a illustrates the condition of the 
instrument at the beginning of the surgical procedure, 
wherein it will be seen that cap 12 is moved to its 
retracted position with respect to sleeve 10, i.e., 
against the end of the sleeve; and sleeve 14 is rotated 
to have no gap between the helical ends 28, 30 of 
sleeves 14 euid 10, respectively. Clamping member 24 is 
of coxirse in its clamping position with its split shank 
24a (Fig. 2) receiving the needle enlargement Ba of the 
outer hollow needle 8, to securely clamp the needle to 
sleeve 10. In this condition of the instrument, the 
inner hollow needle 6 is in its retracted position with 
respect to the outer hollow needle 8, as shown in full 
lines in Fig. 3. 

The instrument is then grasped and pressed 
into the body tissue at the selected location until the 
outer hollow needle 8 engages the hard tissue (e.g., 
bone) . This will be readily felt by the increased 
resistance to penetration when the outer needle 8 
engages the bone. 
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The outer cap 12 is then moved axially to 
engage the skin, as shown in Fig. 4b. As described 
earlier, this axial movement of the cap is easily 
effected by first rotating the cap to unseat its 
notches 22a, 22b from clamping member 24, then moving 
it axially to the selected position, and finally 
rotating it back to move the notches back into 
engagement with the clamping member. 

Sleeve 14 is then manually rotated to preset 
the distance "x'* as shown in Fig. 4c. This is the 
distance determining how far the inner hollow needle 6 
will project past the outer hollow needle 8 during the 
milling operation, i.e., the depth of penetration of 
the inner needle through the bone. 

The electric motor 4 is then energized and 
the instrument is pressed inwardly. The inner hollow 
needle 6 is thus rotated so that its milling outer tip 
34 mills an annular cut through the bone tissue until 
the helical end 28 of sleeve 14 engages the helical end 
30 of sleeve 10. When this occurs, the inner hollow . 
needle 6 will have moved the distance "x" shown in Fig. 
3 and will receive a core of the cut bone, as well as 
of bone marrow adhering to .the bone. This is the 
condition of the instrument as illustrated in Fig. 4d, 
wherein it will be seen that the inner hollow needle 6 
has penetrated past the outer hollow needle 8 by the 
distance "x" . 
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The sleeve 1 4 is then rotated in the opposite 
direction thus sliding back the housing tubular section . 
2b with respect to sleeve 10 and cap 12, since the end 
of cap 12 bears against the subject's skin and 
therefore does not move axially. The rotation of 
sleeve 14 thus moves the inner hollow needle 6 (carried 
by housing tubular section 2b) back to its retracted 
position with respect to the outer hollow needle 8, as 
shown in Fig. 4e, 

Next, cap 12 is moved inwardly of sleeve 10, 
in the mamner described above, so as to space the end 
of the cap from the skin the distance "y" shown in Fig. 
4e* The instrument is then firmly pressed inwardly, 
which causes the outer hollow needle 8 to become firmly 
wedged or anchored in the previously-cut opening in the 
bone . 

Finally, clamping member 24 is moved to its 
releasing position with respect to the outer hollow 
needle 8,. i.e., with the enlarged socket 24b of the 
clamping member straddling the square head 8a of the 
needle as shown in Fig . 2 , permitting the instrument to 
be detached from the outer hollow needle 8 now firmly 
anchored in the bone. 

After the instrument has thus been removed 
from the outer hollow needl-e 8, the inner hollow needle 
6 may be removed, and then the core sample of blood 
tissue and bone marrow received within its interior may 
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be removed using a stylet. The hollow outer needle 8, 
now firmly anchored in the bone, may then be used for 
drawing cells from the interior of the bone by the use 
of a conventional syringe. After this has been 
accomplished, the outer hollow needle may be removed by 
merely pulling it out from the bone. 

While the invention has been described with 
respect to one preferred embodiment, it will be 
appreciated that many variations, modifications and 
other applications of the invention may be made. 



WHAT IS CLAIMED IS : 

1. A hard tissue biopsy instrument, 
comprising: 

a housing; 

an outer hollow needle carried by said 
housing to project from one end thereof; 

an inner hollow needle carried by said 
housing within said outer hollow needle, said inner 
hollow needle being rotatably and axially movable with 
respect to said outer hollow needle; 

the outer hollow needle having a sharpened 
outer cutting tip, and the inner hollow needle having a 
milling outer tip; 

and a rotary drive for rotating said inner 
hollow needle within said outer hollow needle. 

2. The instrument according to Claim .1, 
further including a presettable limit for limiting the 
relative axial movement of the inner hollow, needle with 
respect to the outer hollow needle. 

. 3. The instrument according to Claim 2., 
wherein said housing includes an inner tubular section, 
and said presettable limit includes a sleeve manually 
rotatable on said inner tubular section to preset the 
relative axial movement of the inner hollow needle with 
respect to the. outer hollow needle. 

4. The instrument according to Claim 3, 
wherein said outer hollow needle is attachable to a 
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second sleeve mounted for non-rotatable axial movement 
with respect to said inner tubular section of the 
housing. 

5. The instrument according to Claim 4, 
wherein both of said sleeves are formed with abuttable 
ends of helical configuration such that manual rotation 
of the first-mentioned sleeve changes the gap between 
said abuttable ends of the two sleeves and thereby 
presets the relative axial movement of the inner hollow 
needle with respect to the outer hollow needle. 

6. The instrument according to Claim 4, 
further including a presettable penetration means at 
said one end of the housing and engageable with the 
subject's skin for presetting the penetration of the 
outer hollow needle through the subject's skin. 

7 . The instrument according to Claim 6 , 
wherein said presettable penetration means comprises a 
cap presettable along the longitudinal axis of said 
second sleeve. 

8. The instrument according to Claim 1, 
wherein said cap further includes a clamping member 
manually movable from a clamping position with respect 
to said outer hollow needle clamping same to said 
second sleeve, or to a releasing position with respect 
to said outer hollow needle for releasing same from 
said second sleeve. 
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9. The instrument according to Claim B, 
wherein said cap is formed with a plurality of notches 
spaced axially thereof, and wherein said clamping 
member is receivable in one of said notches for 
presetting the axial position of said cap with respect 
to said second sleeve. 

10, The instrument according to Claim 8, 
wherein said outer hollow needle includes an enlarged 
head,, and said cleuni>ing member includes a socket 
engageable with said enlarged head in the clamping 
position of the clamping member. 

1.1 . The instrument according to Claim 1 , 
wherein said inner hollow needle is detachably coupled 
to one end of a coupling member rotatably supported 
within said housing, the other end of said rotatable 
coupling member being detachably coupled to said rotary 
drive . 

12. The instrument according to Claim 11, 
wherein said rotatable coupling member is formed with a 
non-circular socket at one end receiving a 
complementary non- circular plug at the respective end 
of said inner hollow needle, the opposite end of said 
rotary coupling member being formed with a hexagonal 
plug received in a hexagonal socket of said rotary 
drive . 

13. A hard tissue biopsy instriiment, 
comprising: 
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a housing; 

an outer hollow needle attachable to said 
housing to project from one end thereof and having a 
sharpened outer, cutting tip; 

an inner hollow needle attachable to said 
housing within said outer hollow needle, and having 
a milling outer tip, said inner hollow needle being 
rotatably and axially movable with respect to said 
outer hollow needle; 

presettable penetration means at said one end 
of the housing engageable with the subject's skin for 
presetting the penetration of the outer hollow needle 
through the subject's skin; 

and a rotary drive for rotating said inner 
hollow needle within said outer hollow needle. 

14. The instrument according to Claim 13, 
further including a presettable limit for limiting the 
relative axial movement of the inner hollow needle with 
respect to the outer hollow needle. 

15. The instrument according to Claim 14, 
wherein said housing includes an inner tubular section, 
and said presettable limit includes a sleeve manually 
rotatable on said inner tubular section to preset the 
relative axial movement of the inner hollow needle with 
respect to the outer hollow needle. 

16. The instrument according to Claim 15, 
wherein said outer hollow needle is attachable to a 
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second sleeve mounted for non-rotatable axial movement 
with respect to said inner tubular section of the 
housing. 

17. The instnanent according to Claim 16, 
wherein both of said sleeves are formed with abuttable 
ends of helical configuration such that manual rotation 
of the first-mentioned sleeve changes the gap between 
said abuttable ends of the two sleeves and thereby 
presets the relative axial movement of the inner hollow 
needle with respect to the outer hollow needle. 

18. The instrument according to Claim 13, 
wherein said presettable penetration means comprises a 
cap presettable along the longitudinal axis of said 
second sleeve. 
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